Coordinate induction of multiple mRNAs specific for rat liver phenobarbital-inducible cytochromes P-450.
Utilizing two-dimensional gel electrophoresis, the polypeptide composition of a purified microsomal cytochrome P-450 preparation isolated from phenobarbital-treated Long-Evans rats obtained from Charles River Laboratories has been examined. The purified protein consists of three polypeptides with nearly identical subunit molecular weights (approximately 52,000) but differing in net charge. These three polypeptides can be detected in liver microsomes isolated from phenobarbital-treated rats by immunoblot analysis but are virtually absent in microsomes isolated from untreated rats. All three polypeptides appear to be products of distinct mRNAs since they can be immunoprecipitated from rabbit reticulocyte lysates programmed with poly(A+)-RNA isolated from phenobarbital-treated rats. The amount of functional mRNA specific for the P-450 polypeptides increases dramatically in response to an acute administration of phenobarbital; however, in untreated rats the amount of functional mRNA was below the level of detection by the translational assay. These data are consistent with the very low level of the phenobarbital-inducible cytochromes P-450 in liver microsomes isolated from untreated rats. Finally, the data indicate that all three cytochrome P-450 mRNAs increase rapidly in response to phenobarbital administration and are regulated coordinately.